DESCRIPTION 



INSERT AND ELECTRONIC COMPONENT HANDLING APPARATUS 

COMPRISING THE SAME 

TECHNICAL FIELD 
The present invention relates to an electronic 
component holder (insert) capable of holding an 
electronic component to be tested while conducting a test 
on the electronic component by an electronic component 
testing apparatus, and an electronic component handling 
apparatus and an electronic component testing method 
using the same. 

BACKGOUND ART 
In a production process of semiconductor devices, 
etc., an electronic component testing apparatus is 
necessary for testing performance and functions, etc. of 
IC devices (hereinafter, also simply referred to as 
"ICs") and other electronic components. As an example of 
an electronic component testing apparatus as such, an 
electronic component testing apparatus configured. by an 
electronic component handling apparatus, an electronic 
component contact apparatus and a main testing apparatus 
i s known . 



(1 

As an example of the electronic component handling 
apparatus, there is known an IC device handling apparatus 
called a handler for applying a variety of temperature 
stress, such as a low temperature and high temperature, 
5 to an IC device to be tested, mounting the device on a 
socket, then classifying and holding the IC device to be 
tested in accordance with the test result. As an example 
of the electronic component contact apparatus, an IC 
device contact apparatus for bringing an IC device to be 

10 tested to contact (be electrically connected to) a main 
testing apparatus via a socket and a test head is known. 

A test of an IC device using the handler is 
conducted, for example, as below. The IC device to be 
tested is, after being conveyed to above a test head 

15 provided with an IC socket, pressed by a pusher so as to 
be loaded on the IC socket. As a result, connection 
terminals of the IC socket contact external terminals of 
the IC device to be tested, and the IC device to be 
tested is electrically connected to the main testing 

20 apparatus through the IC socket and the test head. Then, 
a test signal supplied from the main testing apparatus to 
the test head through a cable is applied to the IC device 
to be tested and a response signal read from the IC 
device to be tested is sent to the main testing apparatus 

25 through the test head, so that electrical characteristics 
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of the IC device to be tested are measured. 

In the test of IC devices by using a handler, IC 
devices to be tested are held on a tray to be conveyed to 
inside the handler and, after the test is completed, the 
5 IC devices are reloaded to categorically separated trays 
in accordance with the respective test results. When a 
type of a tray to hold the IC devices before and after 
the test (hereinafter, also referred to as a "'customer 
tray") and that of the tray to circularly convey inside 
10 the handler (hereinafter, also referred to as a "test 

tray") are different, the IC devices are reloaded between 
the customer tray and the test tray before and after the 
test . 

A plurality of electronic component holders called 
15 inserts are provided on the test tray and the IC devices 
to be tested are held in the inserts provided on the test 
tray, conveyed to the test head and pressed against the 
test head while held in the inserts. By using the test 
tray with a plurality of the inserts, a large number of 
20 IC devices can be measured at a time. 

There are a variety of configurations in the 
inserts corresponding to package types, etc. of the IC 
devices to be tested. For example, when the IC device to 
be tested is an area array type electronic component, 
25 such as a BGA type IC device, the insert 16 is formed 



with an IC magazine 19 for holding the IC device to be 
tested 2 as shown in FIG. 15 , and an opening portion is 
formed at the lower end of the IC magazine 19 so that 
external terminals 22 of the IC device 2 are exposed to 
5 connection terminals 44 of a socket 40. At the rim of the 
opening portion, a supporting portion 191 for supporting 
the external terminal face (the face on which the 
external terminals are arranged among outer surfaces of 
the package body of the IC device 2) of the IC device 2 

10 is provided, and the IC device 2 is supported and held in 
the IC magazine 19 by the supporting portion 191. 

As shown in FIG. 16(a), when the connection 
terminals 44 protruding from the socket 40 is long, the 
supporting portion 191 of the insert 16 does not 

15 interfere with the socket 4 0 when the external terminals 
of the IC device 2 are connected to the connection 
terminals 44 of the socket 40. However, when the 
connection terminals are long, electric resistance of the 
connection terminals increases, so that a reduction of 

20 the test time becomes difficult and high speed processing 
on the IC devices to be tested becomes difficult. 
Particularly, when conducting a high frequency test, it 
is necessary that the length of the connection terminals 
of the socket is made as short as possible. 

25 On the other hand, as shown in FIG. 16(b), when the 
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connection terminals 44 protruding from the socket 4 0 is 
short, the supporting portion 191 of the insert 16 
interferes with the socket 40, so that connection between 
the external terminals 22 of the IC device 2 and the 
5 connection terminals 44 of the socket 40 is liable to be 
hindered. 

Thus, as shown in FIG. 17, to prevent the contact 
between the supporting portion 191 of the insert 16 and 
the socket 40, an allowance room for the supporting 

10 portion 191 of the insert 16 is formed on the socket 40. 
Namely, a space S is formed around the connection 
terminal face (the face on which the connection terminals 
are protruding among outer surfaces of the socket body) 
of the socket 40, and the space S becomes an allowance 

15 room for the supporting portion 191 to slip in. At this 
time, by making a size of the opening portion formed at 
the lower end of the IC magazine 19 larger than the 
connection terminal face of the socket 40, the supporting 
portion 191 can slip into the space S formed around the 

20 connection terminal face of the socket 40. 

However, when making the size of the opening 

v 

portion formed at the lower end of the IC magazine 19 
larger than the connection terminal face of the socket 40, 
the external terminal face of the IC device 2 supported 
25 by the supporting portion 191 inevitably becomes larger 



than the connection terminal face of the socket 40. 
Namely, when forming a space for the supporting portion 
to slip in around the connection terminal face of the 
socket, the configuration of the supporting portion (for 
5 example, a size, shape and position at the insert, etc.) 
is constrained by the configuration (for example, a size 
and shape, etc.) of the connection terminal face of the 
socket. As a result, kinds of IC devices capable of being 
held in the insert are constrained by the configuration 

10 of the connection terminal face of the socket. 

Also, since electric resistance of connection 
terminals is small in a sheet shaped socket using 
anisotropic conductive rubber, it is considered that high 
speed processing on the IC device becomes possible. But 

15 when using a sheet shaped socket on which the connection 
terminals are not protruding (or almost not protruding) , 
it is difficult to provide a space for the supporting 
portion to slip in around the connection terminal face of 
the socket . 

20 

DISCLOSURE OF THE INVENTION 
A first object of the present invention is to 
provide an insert, wherein a kind of an area array type 
electronic component to be held is not constrained by the 
25 configuration (for example, a size and shape, etc.) of a 
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connection terminal face of a socket, so that wide- 
ranging kinds of area array type electronic components 
can be held, and an electronic component handling device 
and an electronic component test method using the same. 
5 Also, a second object of the present invention is 

to provide an insert capable of realizing certain 
connection of external terminals of an area array type 
electronic component and connection terminals of a socket 
without causing interference between a supporting portion 

10 and a connection terminal face of the socket even if a 

space for the supporting portion supporting the external 
terminal face of the area array type electronic component 
to slip in is not provided at a rim of the connection 
terminal face of the socket when connecting the external 

15 terminals of the area array type electronic component and 
the connection terminals of the socket, and an electronic 
component handling apparatus and an electronic component 
test method using the same. 

(1) To attain the above object, the present 

20 invention provides an insert comprising a supporting 

portion for supporting an external terminal face of an 
area array type electronic component so that external 
terminals of the area array type electronic component are 
exposed to the direction of connection terminals of a 

25 socket, wherein a thickness of the supporting portion is 
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approximately equal to or less than a distance between a 
contact portion of the external terminals of the area 
array type electronic component and the external terminal 
face of the area array type electronic component, and the 
supporting portion is provided to be positioned between 
the external terminal face of the area array type 
electronic component and the connection terminal face of 
the socket when the external terminals of the area array 
type electronic component and the connection terminals of 
the socket are connected. 

In the present invention, the "insert" means an 
electronic component holder capable of holding an 
electronic component to be tested while conducting a test 
on the electronic component by an electronic component 
testing apparatus, and the configuration is not 
particularly limited as far as it has the characteristic 
point of the insert according to the present invention. 

An electronic component as an object of the insert 
according to the present invention is an area array type 
electronic component (hereinafter, also simply referred 
to as "an electronic component") . The "area array type 
electronic component" means an electronic component 
wherein external terminals are arranged (for example, in 
matrix) on an outer surface of a package body of the 
electronic component, and the kind is not particularly 
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limited. As representative examples thereof , IC devices 
of BGA (ball grid array) , LGA (land grid array) , PGA (pin 
grid array) and CSP (chip size package), etc. may be 
mentioned. Also, a shape of the external terminal of the 
5 area array type electronic component is not particularly 
limited and, for example, external terminals having a 
ball, land or pin shape may be mentioned. 

In the present invention, the "external terminal 
face of an area array type electronic component" means a 

10 face on which external terminals are arranged among outer 
surfaces of a package body of the area array type 
electronic component, and "to expose the external 
terminals of the area array type electronic component in 
the direction of connection terminals" includes, as far 

15 as the external terminals of the electronic component are 
exposed in the direction of the connection terminals of 
the socket, the case where the external terminals of the 
electronic component are protruding from the external 
terminal face, and the case where the external terminals 

20 of the electronic component are scarcely protruding from 
the external terminal face of the electronic component. 

Also, the "connection terminal face of a socket" 
means a face on which connection terminals are exposed 
among outer surfaces of the socket body, and the 

25 "connection terminal face of a socket" includes a face on 
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which connection terminals are exposed but scarcely 
protruding (or not at all protruding) among the outer 
surfaces of the socket body. Namely, a face on which an 
electronic component is electrically connected to the 
5 socket when being in contact with the external terminals 
of the electronic component is included in the 
"connection terminal face" . As an example of a socket 
having a connection terminal face as such, a sheet shaped 
socket using anisotropic conductive rubber may be 

10 mentioned. Also, the "socket" includes those having any 

configuration as far as it comprises connection terminals 
to be electrically connected to the external terminals of 
the area array type electronic component. For example, 
even a wiring substrate like a socket board etc. is also 

15 included in the "socket" as far as pads thereof directly 
contact the external terminals of the area array type 
electronic component to be electrically connected. In 
this case, the pads of the wiring substrate correspond to 
the "connection terminals of the socket" . 

20 In an insert according to the present invention, 

the configuration of the supporting portion is not 
particularly limited as far as it can support the 
external terminal face of the area array type electronic 
component, so that the external terminals of the area 

25 array type electronic component are exposed in the 
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direction of the connection terminals of the socket. 

In an insert according to the present invention, a 
thickness of the supporting portion is approximately 
equal to or less than a distance between a contact 
5 portion of the external terminals of the area array type 
electronic component and the external terminal face of 
the area array type electronic component. Here, the 
"thickness of the supporting portion" means a thickness 
from the external terminal face of the area array type 

10 electronic component to the direction of the connection 
terminals of the socket. The thickness of the supporting 
portion may be suitably adjusted in accordance with a 
length of the external terminals of the area array type 
electronic component. The thickness of the supporting 

15 portion is not necessarily constant and, for example, in 
the case where a distance between the contact portion of 
the external terminals of the area array type electronic 
component and the external terminal face of the area 
array type electronic component differs between 

20 respective external terminals because the area array type 
electronic component has a plurality of external 
terminals of different lengths, the thickness of the 
supporting portion may be changed between respective 
portions. Also, the "contact portion of the external 

25 terminals" means a portion to be in contact with the 
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connection terminals of the socket when connecting the 
external terminals of the area array type electronic 
component and the connection terminals of the socket. 
Generally, a tip portion of the external terminal is the 
5 "contact portion of the external terminal" . Also, the 

"approximately equal " includes other than the case where 
the thickness of the supporting portion is equal to a 
distance between the contact portion of the external 
terminals of the area array type electronic component and 

10 the external terminal face of the area array type 

electronic component, the case where the thickness is 
more than that distance (consequently, the external 
terminals of the electronic component are not connected 
to the connection terminals of the socket in that state) 

15 but connection between the external terminals of the 

electronic component and the connection terminals of the 
socket can be attained as a result of pressing the 
electronic component in the direction of the connection 
terminals of the socket. For example, when the supporting 

20 portion has a certain degree of elasticity, a pressing 
force to the electronic component is applied to the 
supporting portion supporting the electronic component 
and the supporting portion becomes thinner due to the 
pressing force, so that the external terminals of the 

25 electronic component can be connected to the connection 



terminals of the socket. 

In the insert according to the present invention, 
the supporting portion is provided to be positioned 
between the external terminal face of the area array type 
5 electronic component and the connection terminal face of 
the socket when the external terminals of the area array 
type electronic component and the connection terminals of 
the socket are connected. The "positioned between the 
external terminal face of the area array type electronic 

10 component and the connection terminal face of the socket" 
includes the case where the supporting portion positions 
in a state of being in contact only with the external 
terminal face of the area array type electronic component 
and. the case where the supporting portion positions in a 

15 state of being in contact with both of the external 

terminal face of the area array type electronic component 
and the connection terminal face of the socket. In the 
case where the supporting portion positions in a state of 
being in contact with both of the external terminal face 

20 of the area array type electronic component and the 
connection terminal face of the socket, a distance 
between the external terminal face of the area array type 
electronic component and the connection terminal face of 
the socket can be controlled by the configuration of the 

25 supporting portion (for example, a thickness of the 
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supporting portion in the direction of connection 
terminals of the socket) . Therefore, it is possible to 
manage strokes of a pusher at the time of mounting the 
electronic component to be tested to the socket by- 
pressing the electronic component to be tested in the 
direction of the connection terminals of the socket. 

In an insert according to the present invention, 
the supporting portion does not slip in the space formed 
around the connection terminal face of the socket, but 
positions between the external terminal face of the area 
array type electronic component and the connection 
terminal face of the socket at the time of connecting the 
external terminals of the area array type electronic 
component and the connection terminals of the socket, so 
that the configuration of the supporting portion (for 
example, a size, shape, position at insert, etc.) is free 
from constraint by the configuration of the connection 
terminal face of the socket (for example, a size and 
shape, etc.). Namely, according to the insert according 
to the present invention, the configuration of the 
connection terminal face of the socket does not constrain 
a kind of an area array type electronic component to be 
held in the insert, and wide-ranging kinds of area array 
type electronic components can be held. 

Also, in an insert according to the present 



14 



invention, since the thickness of the supporting portion 
is approximately equal to or less than the distance 
between the contact portion of the external terminals of 
the area array type electronic component and the external 
5 terminal face of the area array type electronic component, 
and the contact portion of the external terminals of the 
area array type electronic component held and supported 
by the insert according to the present invention is in a 
state of being exposed to the outside of the insert or in 

10 a state of being enabled to be exposed (that is, when the 
thickness of the supporting portion is thinner than the 
above distance, the contact portion of the external 
terminals of the electronic component is in a state of 
being exposed to the outside of the insert, while when 

15 the thickness of the supporting portion is approximately 
equal to the above distance, 3 the contact portion of the 
external terminals of the electronic component is in a 
state of being enabled to be exposed to the outside of 
the insert, for example, by pressing the electronic 

20 component in the direction of the connection terminals of 
the socket) , certain connection of the external terminals 
of the area array type electronic component and the 
connection terminals of the socket can be realized 
without causing interference between the supporting 

25 portion and the connection terminal face of the socket 
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even if a space for the supporting portion supporting the 
external terminal face of the area array type electronic 
component to slip in is not provided around the 
connection terminal face of the socket. 
5 (2) In a preferred embodiment of the insert 

according to the present invention, the supporting ' 
portion is configured by a thin plate. The "thin plate" 
means a plate wherein a thickness of the supporting 
portion in the direction of connection terminals of the 

10 socket is thin, and the thickness of the "thin plate" can 
be suitably adjusted in a range of not hindering the 
connection between the external terminals of the 
electronic component and the connection terminals of the 
socket . According to the insert according to the present 

15 embodiment, when the supporting portion positions between 
the external terminal face of the area array type 
electronic component and the connection terminal face of 
the socket, the connection between the external terminals 
of the electronic component and the connection terminals 

20 of the socket is not hindered due to interference with 
the socket, so that certain connection can be realized 
between the external terminals of the electronic 
component and the connection terminals of the socket. 
(3) In a preferred embodiment of the insert 

25 according to the present invention, a plate member 
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comprising the supporting portion is provided to the 
insert so as to face the connection terminal face of the 
socket. As a result, an electronic component can be 
stably supported and held in the insert . The plate member 
5 may be configured by a flat plate having an approximately 
uniform thickness or may be configured by a plurality of 
flat plate members having different thicknesses. 

(4) In the insert according to the above embodiment, 
it is preferable that a supporting portion part or whole 

10 of the plate member is configured by a thin plate. Due to 
this, even when the supporting portion positions between 
the external terminal face of the area array type 
electronic component and the connection terminal face of 
the socket, the connection between the external terminals 

15 of the electronic component and the connection terminals 
of the socket is not hindered by interference with the 
socket, so that certain connection can be realized 
between the external terminals of the electronic 
component and the connection terminals of the socket. It 

20 is sufficient if at least a part corresponding to the 

supporting portion is configured by a thin plate in the 
plate member, but preferably, only the part of the 
supporting portion is configured by a thin plate and the 
remaining portion is configured by a plate member having 

25 a thickness capable of keeping sufficient strength as an 
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insert (for example, being resistible against pressure 
from the pusher) . 

(5) In the insert according to the above embodiment, 
it is preferable that the plate member has an opening 

5 portion for exposing the external terminals of the area 
array type electronic component to the direction of the 
connection terminals of the socket, and can support the 
external terminal face of the area array type electronic 
component by a rim of the opening portion. Due to this, 

10 an electronic component can be stably supported and held 
in the insert, and certain connection can be realized 
between the external terminals of the electronic 
component and the connection terminals of the socket. A 
size, number and position, etc. of the opening portion 

15 are not particularly limited as far as it is possible to 
support the external terminal face of the electronic 
component by the rim of the opening portion. 

(6) In the insert according to the above embodiment, 
it is preferable that the rim of the opening portion of 

20 the plate member is configured by a thin plate. Due to 

this, even when the rim of the opening portion supporting 
the external terminal face of the electronic component 
positions between the eternal terminal face of the area 
array type electronic component and the connection 

25 terminal face of the socket, the connection between the 
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external terminals of the electronic component and the 
- connection terminals of the socket is not hindered due to 
interference with the socket, so that certain connection 
can be realized between the external terminals of the 
5 electronic component and the connection terminals of the 
socket . 

(7) In the insert according to the above embodiment, 
it is preferable that the plate member is attached to an 
insert body as a separate member from the insert body. A 

10 thickness of the plate member can be more easily and 
accurately adjusted when forming the plate member 
separately than when forming the insert comprising the 
plate member as a unit. Accordingly, by attaching to the 
insert body the separately formed plate member as a 

15 separate member from the insert body, the thickness of 

the supporting portion of the insert can be made thin and 
the thickness of the supporting portion between inserts 
can be equalized. 

(8) In the insert according to the above embodiment, 
20 the plate member is preferably a metal plate. A kind of 

the metal composing the metal plate is not particularly 
limited, but stainless for springs, stainless, aluminum, 
copper, iron, etc. may be mentioned as specific examples 
thereof, and the stainless for springs and stainless are 
25 preferable among them. Since a metal plate has a constant 
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elasticity, breaking of the socket due to contact of the 
metal plate and the socket can be prevented. Also, by- 
applying a metal plate as the plate member, the thickness 
of the plate member can be easily and accurately adjusted. 
5 Furthermore, when the metal plate contacts both of the 
external terminal face of the electronic component and 
the connection terminal face of the socket, heat transfer 
between the electronic component and the socket is 
efficiently performed through the metal plate, a 

10 temperature difference between the electronic component 
and the socket can be eliminated, and contact failure 
between the electronic component and the socket due to 
difference of the thermal expansion coefficients can be 
prevented. Furthermore, a temperature rise due to self- 

15 heating of the electronic component to be tested can be 
prevented by the heat transfer through the metal plate. 
When applying a metal plate as the plate member, it is 
preferable that the thin plate is subjected to insulation 
processing, so that the plate member may contact the 

20 external terminals of the electronic component and the 
connection terminals of the socket. 

(9) In a preferable embodiment of an insert 
according to the present invention, the insert is 
attached to a tray for carrying an electronic component 

25 to be tested to and from a contact portion of a test head 
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of an electronic component testing apparatus. A contact 
portion of the test head of the electronic component 
testing apparatus is provided with a socket for loading 
an electronic component to be tested, where a test of the 
5 electronic component to be tested is conducted. According 
to the insert according to the present embodiment, 
carrying of the electronic component to be tested to the 
contact portion, a test of the electronic component to be 
tested at the contact portion, and carrying of the 

10 electronic component after tested out from the contact 

portion can be performed efficiently. Also, by providing 
a plurality of inserts on a tray, a plurality of 
electronic components can be tested at a time. 

(10) To attain the above object, the present 

15 invention provides an electronic component handling 

apparatus for conducting a test on an area array type 
electronic component by connecting external terminals of 
the area array type electronic component with connection 
terminals of a socket in a state of holding the area 

20 array type electronic component in an insert, comprising 
the insert according to the present invention. 

The electronic component handling apparatus 
according to the present invention is provided with the 
insert according to the present invention as its insert, 

25 the effects and efficiencies by the insert according to 
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the present invention explained above can be brought out. 

(11) In a preferable embodiment of the electronic 
component handling apparatus according to the present 
invention, the socket is a sheet shaped socket. Since 
connection terminals are not protruding (or scarcely 
protruding) on the sheet shaped socket, the electric 
resistance is small. Therefore, according to the 
electronic component handling apparatus of the present 
invention, a reduction of a test time of electronic 
components and high speed processing become possible. The 
electronic component handling apparatus according to the 
present embodiment is particularly useful for a high 
frequency test of electronic components. 

(12) To attain the above object, the present 
invention provides an electronic component testing method 
for conducting a test on an area array type electronic 
component, comprising supporting an external terminal 
face of the area array type electronic component by a rim 
of an opening portion of a plate member having the 
opening portion, pressing the area array type electronic 
component in the direction of connection terminals of a 
socket in a state that external terminals of the area 
array type electronic component are exposed from the 
opening portion to the direction of the connection 
terminals of the socket, and connecting the external 
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terminals of the area array type electronic component 
with the connection terminals of the socket, wherein a 
thickness of the rim of the opening portion of the plate 
member is approximately equal to or less than a distance 
5 between a contact portion of the external terminals of 

the area array type electronic component and the external 
terminal face of the area array type electronic component, 
and the plate member is positioned between the external 
terminal face of the area array type electronic component 
10 and the connection terminal face of the socket when the 
external terminals of the area array type electronic 
component and the connection terminals of the socket are 
connected. 

The electronic component testing method according 
15 to the present invention can be performed by using an 
insert according to the present invention, and effects 
and efficiency by the insert according to the present 
invention explained above can be brought. 

20 BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is an overall view from the side showing an 
IC device testing apparatus comprising an IC device 
handling apparatus as an embodiment of an electronic 
component handling apparatus according to the present 

25 invention. 
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FIG. 2 is a perspective view showing a handler in 
the IC device testing apparatus. 

FIG. 3 is a flowchart of a tray showing a method of 
handling IC devices to be tested. 
5 FIG. 4 is a perspective view of the configuration 

of an IC stocker in the IC device testing apparatus. 

FIG. 5 is a perspective view of a customer tray 
used in the IC device testing apparatus. 

FIG. 6 is a partially disassembled perspective view 
10 of a test tray used in the IC device testing apparatus. 

FIG. 7 is a disassembled perspective view of an 
insert in the IC device testing apparatus. 

FIG. 8 is a disassembled perspective view showing 
the configuration around a socket in a test head of the 
15 IC device testing apparatus. 

FIG. 9 is a sectional view of a part showing the 
configuration around a socket in a test head of the IC 
device testing apparatus. 

FIG. 10 is a sectional view of a part showing a 
20 connection state of external terminals of the IC device 
and connection terminals of the socket. 

FIG. 11 is a sectional view of a part showing a 
connection state of external terminals of the IC device 
and connection terminals of the socket. 
25 FIG. 12 is a sectional view of a part showing a 
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connection state of external terminals of the IC device 
and connection terminals of the socket in the case of 
using a sheet shaped socket as a socket. 

FIG . 13(a) is a view form the side of an IC device 
5 to be tested by the IC device testing apparatus, and FIG. 
13(b) is a view from the bottom of the IC device. 

FIG. 14(a) is a view from the above in the IC 
device testing apparatus, and FIG. 14(b) is a sectional 
view of a part of the socket. 
10 FIG. 15 is a sectional view of a conventional 

insert . 

FIG. 16 is a sectional view of a part showing a 
connection state of external terminals of an IC device 
and connection terminals of a socket when using a 
15 conventional insert ( (a) shows a connection state when 
the connection terminals protruding from the socket is 
long, and (b) shows when the connection terminals 
protruding from the socket is short) . 

FIG. 17 is a sectional view of a part showing a 
20 connection state of external terminals of an IC device 
and connection terminals of a socket when using a 
conventional insert . 

FIG. 18 is a perspective view of a plate member, 
which can be used instead of using a thin plate in the 
25 insert according to the present invention. 
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BEST MODE FOR CARRYING OUT THE INVENTION 
Below, preferred embodiments of the present 
invention will be explained based on the drawings. 
5 FIG. 1 is an overall view from the side showing an 

IC device testing apparatus comprising an IC device 
handling apparatus (hereinafter, referred to as a 
"handler") as an embodiment of an electronic component 
handling apparatus according to the present invention, 

10 FIG. 2 is a perspective view showing a handler in the IC 
device testing apparatus, FIG. 3 is a flowchart of a tray 
showing a method of handling IC devices to be tested, FIG. 
4 is a perspective view of the configuration of an IC 
stocker in the IC device testing apparatus, FIG. 5 is a 

15 perspective view of a customer tray used in the IC device 
testing apparatus, FIG. 6 is a partially disassembled 
perspective view of a test tray used in the IC device 
testing apparatus, FIG. 7 is a disassembled perspective 
view of an insert in the IC device testing apparatus, FIG. 

20 8 is a disassembled perspective view showing the 

configuration around a socket in a test head of the IC 
device testing apparatus, FIG. 9 is a sectional view of a 
part showing the configuration around a socket in a test 
head of the IC device testing apparatus, and FIG. 10 and 

25 FIG. 11 are sectional views of a part showing a 
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connection state of external terminals of the IC device 
and connection terminals of the socket. 

Note that FIG. 3 is a view for understanding a 
method of handling IC devices to be tested in the IC 
5 device testing apparatus according to the present 

embodiment and partially shows by a plan view members 
actually arranged in the vertical direction. Therefore, 
the mechanical (three-dimensional) structure will be 
explained with reference to FIG. 2. 

10 First, an overall configuration of the IC device 

testing apparatus according to the present embodiment 
will be explained. 

As shown in FIG. 1, an IC device testing apparatus 
10 according to the present embodiment comprises a 

15 handler 1, a test head 5 and a main testing device 6. The 
handler 1 performs operations of successively conveying 
IC devices as electronic components to be tested to 
sockets of a contact portion 9 provided on top of the 
test head 5, sorting tested IC devices in accordance with 

20 test results and storing to predetermined trays. The IC 
devices to be tested by the IC device testing apparatus 
10 are BGA, LGA, PGA, CSP and other area array type IC 
devices. 

The sockets of the contact portion 9 are 
25 electrically connected to the main testing device 6 
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through the test head 5 and a cable 7, and the IC devices 
detachably mounted on the sockets are electrically 
connected to the main testing device 6 through the test 
head 5 and the cable 7. The IC devices mounted on the 
5 sockets are applied test electric signals from the main 
testing device 6, response signals read from the IC 
devices are sent to the main testing device 6 through the 
cable 7, and thereby, performance and functions, etc. of 
the IC devices are tested. 

10 At a lower portion of the handler 1, a control 

apparatus for mainly controlling the handler 1 is built 
in and a space portion 8 is provided at a part thereof. 
The test head 5 is arranged in this space portion 8 in a 
freely exchangeable way, and IC devices can be attached 

15 to and detached from the sockets of the contact portion 9 
provided on top of the test head 5 through holes formed 
on the handler 1. 

The IC device testing apparatus 10 is an apparatus 
for testing IC devices as electronic components to be 

20 tested in a higher temperature state and a lower 

temperature state than a normal temperature, and the 
handler 1 has a chamber 100 composed of a constant 
temperature chamber 101, a test chamber 102 and an unsoak 
chamber 103 as shown in FIG. 2 and FIG. 3. The contact 

25 portion 9 provided on top of the test head 5 shown in FIG. 
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1 is inserted to inside the test chamber 102, where a 
test of the IC devices is conducted. 

As shown in FIG. 2 and FIG. 3, the handler 1 in the 
IC device testing apparatus 10 comprises an IC magazine 
200 for holding pre-test IC devices and classifying and 
holding post- test IC devices, a loader section 300 for 
transferring IC devices to be tested sent from the IC 
magazine 200 to the chamber 100 , a chamber 100 including 
the test head 5 and an unloader section 400 for 
classifying and taking out IC devices tested in the 
chamber 100. Note that the IC devices are held on the 
test tray while being conveyed in the handler 1. 

A large number of the IC devices are held on the 
customer tray KST shown in FIG. 5 before being held in 
the handler 1, supplied in that state to the IC magazine 

2 00 of the handler 1 shown in FIG. 2 and FIG. 3, where 
the IC devices are reloaded from the customer tray KST to 
the test tray TST (refer to FIG. 6) to be conveyed in the 
handler 1. Inside the handler 1, as shown in FIG. 3, the 
IC devices are moved in a state of being loaded on the 
test tray TST, given a thermal stress of a high 
temperature or a low temperature for testing (inspecting) 
whether or not they operate appropriately and sorted in 
accordance with the test result. Below, inside of the 
handler 1 will be explained individually in detail. 
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First, a part relating to the IC magazine 200 will 
be explained. 

As shown in FIG. 2, the IC magazine 200 is provided 
with a pre-test IC stocker 201 for holding IC devices 
5 before tested and a post-test IC stocker 202 for holding 
IC devices classified in accordance with the test results. 

These pre-test IC stocker 201 and post-test IC 
stocker 2 02 comprise, as shown in FIG. 4, a frame-shaped 
tray support frame 2 03 and an elevator 2 04 able to enter 
10 from under the tray support frame 2 03 and move toward the 
top. The tray support frame 2 03 supports a plurality of 
stacked customer trays KST, and only the stacked customer 
trays KST are moved up and down by the elevator 2 04. 

The pre-test IC stocker 201 shown in FIG. 2 holds 
15 stacked customer trays KST on which the IC devices to be 
tested are held, while the post-test IC stocker 202 holds 
stacked customer trays KST on which IC devices finished 
being tested are classified. 

Note that since the pre-test IC stocker 201 and the 
20 post -test IC stocker 2 02 are structured the same or 

substantially the same, a pre-test IC stocker 201 can be 
used as a post -test IC stocker 202, and the opposite case 
is also possible. Accordingly, the number of the pre-test 
stocker 201 and the number of the post-test IC stocker 
25 202 can be easily changed in accordance with need. 
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As shown in FIG. 2 and FIG. 3, in the present 
embodiment, two stockers SKT-B are provided as the pre- 
test IC stocker 2 01 and provided next to that with two 
empty stockers STK-E as the post-test IC stocker 202 to 
be sent to the unloader section 400. Furthermore, next to 
that, eight stockers SKT-1, SKT-2, SKT-8 are 

provided as the post -test stocker 2 02 and configured to 
be able to hold IC devices sorted into a maximum of eight 
classes according to the test results. That is, in 
addition to classifying IC devices as good and defective, 
it is possible to divide the good IC devices into ones 
with high operating speeds, ones with medium speeds, and 
ones with low speeds and the defective IC devices into 
ones requiring retesting, etc. 

Secondary, a part relating to the loader section 
300 will be explained. 

The customer tray KST held in the tray support 
frame 203 of the pre- test IC stocker 201 shown in FIG. 4 
is conveyed by a tray transfer arm 2 05 provided between 
the IC magazine 2 00 and an apparatus substrate 105 from 
below the apparatus substrate 105 to an opening 306 of 
the loader section 300 as shown in FIG. 2. Then, in the 
loader section 3 00, IC devices loaded on the customer 
tray KST are once transferred to a preciser 3 05 by an X-Y 
conveyor 3 04 to correct mutual positions of the IC 
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devices to be tested, then, the IC devices transferred to 
the preciser 3 05 are again loaded on the test tray TST 
stopped in the loader section 3 00 by using the X-Y 

conveyor 3 04 . 

i 

The X-Y conveyor 3 04 for reloading IC devices to be 
tested from a customer tray KST to a test tray TST 
comprises, as shown in FIG. 2, two rails 3 01 laid over an 
apparatus substrate 105, a movable arm 302 able to move 
back and forth (this direction designated as the Y- 
direction) between the test tray TST and the customer 
tray KST by those two rails 3 01, and a movable head 3 03 
supported by the movable arm 3 02 and able to move in the 
X-direction along the movable arm 302. 

The movable head 3 03 of the X-Y conveyor 304 has 
suction heads attached facing downward. The suction heads 
move while drawing air to pick up the IC devices to be 
tested from the customer tray KST and reload the IC 
devices to be tested on the test tray TST. For example, 
about eight suction heads are provided for the movable 
head 303, so it is possible to reload eight IC devices to 
be tested at a time on the test tray TST. 

Thirdly, a part relating to the chamber 100 will be 
explained. 

The above explained test tray TST is loaded with IC 
devices to be tested at the loader section 3 00, then sent 
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to the chamber 100, where the respective IC devices are 
tested in the state of being loaded on the test tray TST. 

As shown in FIG. 2 and FIG. 3, the chamber 100 
comprises a constant chamber 101 for giving a thermal 
5 stress of an objected high temperature or a low 

temperature to the IC devices to be tested loaded on the 
test tray TST, a test chamber 102 wherein the IC devices 
in a state of being given a thermal stress in the 
constant chamber 101 are mounted on sockets on the test 

10 head 5 and tested, and an unsoak chamber 103 for removing 
the given thermal stress from the IC devices tested in 
the test chamber 102. 

In the unsoak chamber 103, the IC devices are 
brought back to the room temperature by ventilation when 

15 a high temperature was applied in the constant chamber 

101, or brought back to a temperature of a degree of not 
causing condensation by heating with a hot air or a 
heater, etc. when a low temperature was applied in the 
constant chamber 101. Then, the IC devices brought to a 

20 normal temperature are taken out to the unloader section 
400 . 

As shown in FIG. 2, the constant chamber 101 and 
the unsoak chamber 103 of the chamber 10 0 are arranged so 
as to project upward from the test chamber 102. Also, the 
25 constant chamber 101 is provided with a vertical conveyor 
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as shown conceptually in FIG. 3, and a plurality of test 
trays TST are held by the vertical conveyor to wait until 
the test chamber 102 becomes available. The IC devices to 
be tested are applied a thermal stress of a high 
5 temperature or a low temperature mainly while waiting 
here . 

A test head 5 is arranged at a lower center portion 
in the test chamber 102 and the test tray TST is 
transferred to be on the test head 5, where all IC 

10 devices 2 held by the test tray TST shown in FIG. 6 are 
successively brought to electrically contact with the 
test head 5, and all IC devices 2 on the test tray TST 
are tested. On the other hand, the test tray TST finished 
the test is removed a thermal stress in the unsoak 

15 chamber 103 so as to bring the temperature of the IC 

devices 2 to the room temperature, then, taken out to the 
unloader section 400 shown in FIG. 2 and FIG. 3. 

Also, as shown in FIG. 2, at an upper portion of 
the constant chamber 101 and the unsoak chamber 103 is 

20 formed an inlet opening for taking in the test tray TST 
from the apparatus substrate 105 and an outlet opening 
for taking out the test tray TST to the apparatus 
substrate 105, respectively. The apparatus substrate 105 
is attached to test tray conveyors 108 for taking in and 

25 out the test tray TST to and from the openings. The 
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conveyor 108 is configured by, for example, a rotation 
roller, etc. The test tray TST taken out from the unsoak 
chamber 103 is sent back to the constant chamber 101 via 
the unloader section 400 and the loader section 300 by 
the test tray conveyor 108 provided on the apparatus 
substrate 105 . 

The test tray TST has a rectangular frame 12 as 
shown in FIG. 6, and the frame 12 is provided with a 
plurality of bars 13 in parallel at regular intervals. On 
both sides of the bars 13 and inside the sides 12a of the 
frame 12 in parallel with the bars 13 are formed a 
plurality of mounting tabs 14 protruding in the 
longitudinal direction at regular intervals. Each of 
insert magazines 15 is composed of two mounting tabs 14 
facing to each other among the plurality of mounting tabs 
14 provided between the bars 13 and between the bars and 
the sides 12a . 

The each of the insert magazines 15 is to hold one 
insert 16. A mounting hole 21 for the mounting tab 14 is 
formed at both ends of the insert 16, and the insert 16 
is attached to the two mounting tabs 14 in a floating 
state (a slightly movable state three dimensionally) by 
using a fastener 17. The inserts 16 are, for example, 
provided to one test tray TST by the number of 4 x 16 or 
so and IC devices to be tested are loaded on the test 
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tray TST as a result that the IC devices to be tested are 
held in the inserts 16. 

In the case where IC devices to be tested are 
arranged by 4 lines x 16 rows as shown in FIG. .6, t IC 
5 devices to be tested, for example, arranged in every 4 

rows in respective lines are tested at a time. Namely, in 
the first test, 16 IC devices to be tested arranged on 
the first, fifth, ninth and twelfth rows in respective 
lines are tested at a time, and in the second test, the 

10 test tray TST is moved for an amount of one row and IC 
devices arranged on the second, sixth, tenth and 
fifteenth rows are tested at a time. By repeating this, 
all IC devices to be tested are tested (which is called 
measuring 16 at a time) . A result of the test is stored 

15 at an address determined, for example, by an 

identification number assigned to the test tray TST and a 
number of ID devices to be tested assigned inside the 
test tray TST. 

An example of IC devices to be tested held in the 

20 insert 16 is shown in FIG. 13. Figure 13(a) is a view 
from the side of the IC device to be tested and FIG. 
13 (b) is a view from the bottom of the IC device to be 
tested. As shown in FIG. 13, the IC device to be tested 2 
is a BGA type IC device having soldering balls as 

25 external terminals 22 arranged in matrix on a lower 
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surface 23 of the package body 21. The lower surface 23 
of the package body 21 on which the external terminals 22 
are arranged corresponds to an external terminal face of 
the IC device 2 . 

The insert 16 according to the present embodiment 
comprises an insert body 161, a lever plate 162 and a 
rectangular thin plate 163 being formed an opening 
portion 163a at the approximate center thereof, as shown 
in FIG. 7. 

The lever plate 162 is attached to the insert body 
161 via a coil spring 165 as shown in FIG. 7 and the 
lever plate 162 is biased upwardly by the coil spring 165, 
but the upper limit of an elevating position thereof is 
controlled as a result that a protruding portion 162a 
formed on the lever plate 162 engages with a recessed 
portion 161a formed on the insert body 161. 

A thin plate 163 is attached on the lower end of 
the insert body 161 as shown in FIG. 7. Since a material 
of the thin plate 163 is a metal, such as a stainless for 
springs, stainless, aluminum, copper and iron, it can be 
easily formed to a desired shape and thickness. When the 
metal thin plate 163 contacts external terminals 22 of an 
IC device 2 or connection terminals 44 of a socket 40, a 
test of the IC device becomes difficult, so that 
insulation processing is performed on the surface of the 
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thin plate 163 . 

An attachment hole 163b is formed at each of four 
corner portions of the thin plate 163 as shown in FIG. 7, 
and the thin plate 163 is attached to the lower end of 
5 the insert body 161 by the fasteners 164 through the 

attachment holes 163b. The attachment of the thin plate 
163 to the insert body 161 can be also attained by 
methods of fusion bonding, bonding, screwing and hocking, 
etc. other than attaching by using fasteners. When the 

10 thin plate 163 is attached to the insert body 161 in a 

removable way, it is easy to exchange the thin plate 163 
in accordance with a kind of an IC device to be held in 
the insert 16. 

At the approximate center of the insert body 161 is 

15 formed a space 161b opening to the above and below and 
when the thin plate 163 is attached to the lower end of 
the insert body 161, an IC magazine 19 capable of holding 
an IC device 2 is formed as shown in FIG. 8 and FIG. 9. 
The IC device 2 is supported and held in the IC 

20 magazine 19 as a result that an external terminal face 23 
thereof is supported by a rim of the opening portion 163a 
of the thin plate 163. As shown in FIG. 9, the thin plate 
163 is attached to the insert body 161 so as to face a 
connection terminal face 42 of the socket 40 (refer to 

25 FIG. 14) when the external terminals 22 of the IC device 



2 and the connection terminals 44 of the socket 4 0 are 
connected, and the IC magazine 19 can support and hold 
the IC device 2 so that the external terminals 22 of the 
IC device 2 face to the direction of the connection 
5 terminal 44 of the socket 40. Also, as shown in FIG. 8 

and FIG. 9, the space 161b of the insert body 161 and the 
opening portion 163a of the thin plate 163 are connected, 
and the external terminals 22 of the IC device 2 held in 
the IC magazine 19 are exposed to the direction of the 

10 connection terminals 44 of the socket 4 0 through the 

opening 163a of the thin plate 163. Note that as shown in 
FIG. 14 ( (a) is a view from the above of the socket 4 0 
and (b) is a sectional view of a part of the socket 40) , 
the upper surface 42 on which the connection terminals 44 

15 are exposed among outer surfaces of the socket body 4 0 

corresponds to the connection terminal face of the socket 
40 . 

The opening portion 163 of the thin plate 163 is 
formed to correspond to a position of the external 

20 terminals 22 of the IC device 2 . In the present 

embodiment, opening portion 163a on the thin plate 163 is 
formed one for all of the external terminals 22 of the IC 
device 2, but a size, number and position, etc. of the 
opening portion 163a are not particularly limited as far 

25 as it can support the external terminal face 23 of the IC 
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device 2 by a rim thereof. 

As shown in FIG. 10, when the IC device 2 held in 
the insert 16 is pressed in the direction of the 
connection terminals 44 of the socket 4 0 by the pressing 
tab 31 of the pusher, the thin plate 163 supporting the 
IC device 2 positions between the external terminal face 
23 of the IC device 2 and the connection terminal face 42 
of the socket 40. As a result, the insert 16 can hold 
wide-ranging kinds of IC devices without being 
constrained by the configuration (for example, a size and 
shape, etc.) of the connection terminal face 42 of the 
socket 40. 

Also, as shown in FIG. 10, a thickness of the thin 
plate 163 is adjusted so that tip portion (corresponding 
to the "contact portion of external terminals") of the 
external terminals 22 of the IC device 2 to be in contact 
with the connection terminals 44 of the socket 40 is 
exposed from the thin plate 163 to the direction of the 
connection terminals 44 . Namely, the thickness of the 
thin plate 163 is adjusted to be thinner than a distance 
between the tip portion of the external terminals 22 of 
the IC device 2 and the external terminal face 2 3 of the 
IC device 2. Therefore, the external terminals 22 of the 
IC device 2 and the connection terminals 44 of the socket 
4 0 can be certainly connected. 



40 



The thickness of the thin plate 163 may be changed 
in a range of not hindering the connection between the 
external terminals 22 of the IC device 2 and the 
connection terminals 44 of the socket 40 and, as shown in 
5 FIG. 11, it is also possible to adjust the thickness of 
the thin plate 163 to be approximately equal to the 
distance between the tip portions of the external 
terminals 22 of the IC device 2 and the external terminal 
face 23 of the IC device 2. At this time, the thin plate 

10 163 contacts both the external terminal face 23 and the 
connection terminal face 42, and it is possible to 
prevent an unnecessarily excessive pressing force from 
imposing on the external terminals 22 and the connection 
terminals 44. Namely, stroke management of the pusher 30 

15 is possible by the thin plate 163. Note that in the 

example shown in FIG. 11, the connection terminals 44 are 
slightly protruding from the connection terminal face 42 
of the socket 40. 

As shown in FIG. 8 and FIG. 9, on both sides of the 

20 insert 16 are formed guide holes 20, to which a guide pin 
32 of a pusher 3 0 is inserted from above and a guide bush 
411 of a socket guide 41 is inserted from below, 
respectively, and at corner portions on both sides of the 
insert 16 are formed mounting holes 21 for mounting tabs 

25 14 of a test tray TST . 
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As shown in FIG. 8 and FIG . 9, guide holes 2 0 on 
the insert 16 are for alignment. For example, when using 
the guide hole 2 0 on the left side in the figure for 
aligning and making the inner diameter smaller than that 
5 of the guide hole 2 0 on the right side, an upper half of 
the guide hole 2 0 on the left is inserted the guide pin 
32 of the pusher 30 for aligning and a lower half thereof 
is inserted the guide bush 411 of the socket guide 41 for 
aligning. On the other hand, the guide hole 2 0 on the 

10 right side of the figure is in a loosely fit state with 
the guide pin 32 of the pusher 3 0 and the guide bush 411 
of the socket guide 41. 

As shown in FIG. 8, a socket board 5 0 is arranged 
on the test head 5. The socket board 5 0 can be arranged 

15 by the number corresponding to the IC devices 2, for 

example, in a total of four rows in every three rows in 
the line direction (4 lines x 4 rows) on the test tray 
TST shown in FIG. 6, alternately, when a size of each 
socket board 50 can be made small, the socket board 50 

20 may be arranged by 4 lines x 16 rows on the test head 5, 
so that all IC devices 2 carried on the test tray TST 
shown in FIG. 6 can be tested at a time. 

As shown in FIG. 8, a socket 4 0 is provided on the 
socket board 50 and, as shown in FIG. 8 and FIG. 9, a 

25 socket guide 41 is fixed on the socket 4 0 so that 



connection terminals 44 of the socket 40 are exposed. The 
connection terminals 44 of the socket 4 0 are probe pins 
and provided by the number and at positions corresponding 
to the external terminals 22 of the IC device 2 and 
5 biased in the upward direction by a not shown spring. On 
both sides of the socket guide 41 are provided with guide 
bushes 411 to which two guide pins 32 formed on the 
pusher 30 are inserted for aligning with the two guide 
pins 32. 

10 The pusher 3 0 shown in FIG. 8 and FIG. 9 is 

provided on top of the test head 5 by the number 
corresponding to the number of sockets 4 0 and able to 
move up and down in the Z-axis direction by a not shown 
Z-axis drive (for example, a fluid pressure cylinder) . As 

15 shown in FIG. 8 and FIG. 9, at the approximate center of 
the pusher 3 0 is formed a pressing tab 31 for pressing 
the IC device to be tested 2, and on both sides thereof, 
guide pins 32 to be inserted to the guide holes 2 0 of the 
insert 16 and the guide bushes 411 of the socket guide 40 

20 are provided. Also, as shown in FIG. 8 and FIG. 9, 
between the pressing tab 31 and the guide pin 32 is 
provided with a stopper guide 33 for controlling the 
lower limit at the time the pusher 3 0 is lowered by the 
Z-axis drive, and as a result that the stopper guide 33 

25 contacts the stopper face 412 of the socket guide 40, the 



lower limit position of the pusher 30 for pressing with a 
suitable pressure of not breaking the IC device to be 
tested 2 held in the insert 16 is determined. 

Fourthly, a part relating to the unloader section 
5 400 will be explained. 

The unloader section 400 shown in FIG. 2 and FIG. 3 
is provided with an X-Y conveyor 404 having the same 
configuration with that of the X-Y conveyor 304 provided 
to the loader section 300. Post-test IC devices are 
10 reloaded from the test tray TST conveyed out to the 

unloader section 400 to a customer tray KST by the X-Y 
conveyor 4 04 . 

As shown in FIG. 2, a device substrate 105 of the 
unloader section 400 is provided with two pairs of 
15 windows 4 06 and 4 06 arranged so that the customer trays 
KST carried to the unloader section 400 can be brought 
close from below. 

Further, while not illustrated, an elevator table 
for elevating or lowering a customer tray KST is provided 
20 below the respective openings 406. A customer tray KST 

becoming full after being reloaded with the post -test IC 
devices is placed on here and lowered and the. full tray 
is passed to the tray transfer arm 205. 

The embodiments explained above are described to 
25 facilitate understanding of the present invention and is 



not to limit the present invention. Accordingly, 
respective elements disclosed in the above embodiments 
include all design modifications and equivalents 
belonging to the technical scope of the present invention 

In the above embodiments, for example, 
modifications below can be made . 

For example, the socket 4 0 can be changed to the 
sheet shaped socket 40a as shown in FIG. 12. Note that 
the same reference numbers as those in FIG. 10 and FIG. 
11 indicate the same members or parts unless otherwise 
noted. On the sheet shaped socket 40a, connection 
terminals are not protruding as shown in FIG. 12, and the 
external terminals 22 of the IC device 2 are electrically 
connected by directly contacting a connection terminal 
face 42 of the sheet shaped socket 4 0a, so that electric 
resistance is small and a reduction of the test time of 
the IC device 2 and high speed processing become possible 
Accordingly, an IC device testing apparatus using the 
sheet shaped socket 4 0a is particularly useful for a high 
frequency test . 

Also, the external terminals 22 of the IC device 2 
can be brought to directly contact pads on a wiring 
substrate, such as a socket board 50. At this time, the 
socket board 5 0 or other wiring substrate corresponds to 
the "socket", and the pads on the wiring substrate 
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correspond to the "connection terminals of the socket" . 

Also, the thin plate 163 can be changed to a plate 
member 166 as shown in FIG. 18. Note that, in FIG. 18, 
the same part as the thin plate 163 is given the same 
reference number and an explanation thereon is omitted 
unless needed. FIG. 18(a) is a perspective view of the 
plate member 166, and (b) is a sectional view along the 
line A-A in (a) . As shown in FIG. 18, a thickness of the 
rim of the opening portion 163a for supporting the 
external terminal face 23 of the IC device 2 is made to 
be the same thickness as that of the thin plate 163 in 
the plate member 166, but a thickness of other part is 
made thicker than the thickness of the thin plate 163 so 
that it can keep enough strength as an insert. 

Furthermore, the IC device testing apparatus 10 is 
not limited to the chamber type explained in the above 
embodiments and may be, for example, a chamberless type 
or a heat-plate type. 

Industrial Applicability 
According to the present invention, firstly, an 
insert capable of holding wide-ranging kinds of area 
array type electronic components without being 
constrained the kind of an area array type electronic 
component to be held in the insert by the configuration 
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(for example, a size and shape, etc.) of a connection 
terminal face of a socket, and an electronic component 
handling apparatus and an electronic component testing 
method using the same are provided. Also, according to 
the present invention, secondary, an insert wherein, even 
if a space for a supporting portion for supporting an 
external terminal face of an area array type electronic 
component to slip to is not provided around the 
connection terminal face of the socket when the external 
terminals of the area array type electronic component and 
the connection terminals of the socket are connected, the 
supporting portion and the connection terminal face of 
the socket are not interfered from each other and certain 
connection is realized between the external terminals of 
the area array type electronic component and connection 
terminals of the socket, and an electronic component 
handling apparatus and an electronic component testing 
method using the same are provided. 
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